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THE OBJECTIVE ASSESSMENT OF THE 
FAITHFULNESS OF COLOUR REPRODUCTION IN 
COLOUR TRANSPARENCIES 


By W. D. L. RIDE, The Western Australian Museum. 
INTRODUCTION 


In recent years naturalists have come to use colour photography 
extensively in order to record the natural colour of biological, geo- 
logical and archaeological material. Few, however, make any provi- 
sion for an objective assessment of the faithfulness of the colours 
preserved in their photographic records. Here, a simple method is 
deseribed which will allow sueh an assessment to be made. 

The photographie material discussed in this paper is Koda- 
chrome; this does not imply that this material is more subject to 
variation in colour than other film; it has simply been chosen for 
particular reference because it appears to be the colour-sensitive 
photographic material most used by Western Australian naturalists. 
The colours of the positive emulsion layers which are mentioned in 
this paper do not neeessarily oceur in films other than Kodachrome; 
in other films, different coloured dyes may be used and colour sensi- 
tive elements may be differently distributed. However. the problems 
facing the interpreter and the recorder remain the same, 


THE FAITHFULNESS OF COLOUR IN PHOTOGRAPHIC 
REPRODUCTION 


The average photographer taking coloured pietures does little 
more than aim at achieving a pleasing result and he does not worry 
about a lack of faithfulness in his reproduetions and his inability to 
recognize it in them. The seientific worker, on the other hand, must 
achieve accurate colour in his record, or the purpose of making it is 
lost. If this cannot be done, he must at least be able to check the 
amount that it deviates from accuracy and the way in which it does 
this. 

Most naturalists make some attempt to achieve what appear to 
be reasonably natural colours in their positive images; they take 
care to ensure that constant amounts of light are admitted to the 
film upon exposure, they try to keep the brightness range of the 
subject within the limits set by the partieular film in use, they use 
the correct type of film (or a compensating filter) to reduce the 
effects of abnormal illumination of the subject either by “visible” 
or by ultra-violet light, and whenever possible they keep the film 
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under optimum storage eonditions, but they make no De Which 
allows them to confirm that they have been successful in their 
é S at aceuracy. E 
po Fe the a those who are puzzled aboul the causes of 
inaceuraeies in eolour reproduetion, the commonest of these are 
described betow. nn 

1. Exposure: The colours cf the positive result will appear to 
vary in saturation and brightness in aceordance with the amount of 
light admitted during exposure, thus an under-exposed blue sky will 
appear to be a mueh “deeper” blue than it was at the time of 
photography, while the same sky taken at the same time and over- 
exposed, is almost white. _ ; 

2. Lighting conditions: The colour of the light which illuminates 
the subjeet will be recorded in the image. For example, photographs 
taken in the yellow light of early morning, or in the SUIS, will 
often be excessively yellow. “Tungsten” light has a similar effeet. 
Under eertain eonditions, large amounts of ultra-violet light may be 
present. To the photographer, this ultra-violet light is not visible but 
film is sensitive to it and, in extreme examples, photographie images 
of white objeets may be quite blue. The photographer most eom- 
monly meets sueh conditions at great heights. Blue light is also com- 
monly eneountered in shadows and in snow seenes; here it is prob- 
ably due tc refleeted sky light (see Evans, Hanson and Brewer, 1953, 
¡Y UA 

3, Instability of colour material in light or in fime: No reputable 
manufaeturer of eotour film guarantees the stability of the dyes in 
the emulsion of his colour film over long periods of time. Kodak Ltd. 
state “The dyes used in “Kodaehrome' Film, like other dyes, may in 
time change. This film, therefore, will not be replaced or otherwise 
warranted against any change in colour. In display or projection 
‘Kodachrome’ transparencies should not be left illuminated for an 
undue length of time, ctherwise fading of the dyes may result.” 

Uniform cverall fading as a result of dye instability affeets the 
saturation and brightness of the colours whieh are seen by the viewer 
of the photographic record and this is serious enough, but in addition 
to this, the image which is produeed by the filtering effeet of differ- 
ent combinations of different dyes may alter in eolour since the sep- 
arate dyes may fade at slightly different rates. Since most colours 
in the image are the result of the subtractive mixture of more than 
one dye (see Kodak, 1950, pp. 11-13 for an excellent and elcar 
account of this), much of the image may actually ehange in hue as 
well as in saturation and brightness. 

4. Instability of nuprocessed material: Out-of-date film, or fitm 
kept under abnormal eonditions of humidity and temperature, may 
behave differently upon exposure as ecmpared with film kept under 
ideal eonditions. The effeet of abnormal storage may be abnormal 
colours in the positive image. Some very slight eolour variations are 
unavoidable in manufaeturing but variations as a result of these are 
mueh smaller than those due to pcor storage and other causes. 

5. Physical characteristics of dyes: The dyes used in eolour 
photography are not perfeet in that they do not transmit light 
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freely. They all absorb some of the light that they should ideally 
transmit. Further, they do not absorb identical quantities with the 
result that it is not possible to obtain, with the dyes at present avail- 
able to manufacturers, simultaneous aecurate reproduction of all 
colours. In practice, the properties of the dye-layers are balaneed 
to give the most pleasing results and the departures need not readily 
matter providing they can be recognized (sce Kodak, 1950, p. 36-39). 


KODACHROMIE FILM AND THE COLOUR-CONTROL CARD 


The recording process used in Kodachrome is a reversal process 
in which the positive eolours seen in the image result from the sub- 
tractive mixture of three transparent layers of dyes in the developed 
emulsion (Kodak, 1950, pp. 31-35). When the transpareney is viewed, 
light passes through these coloured layers and the filtered light is 
“seen” by the viewer. The colours of the dye-layers which act as fil- 
ters in positive Kodachrome transparencies are yellow, “eyan” (blue- 
green), and magenta. If a saturated cyan-coloured subject is photo- 
graphed, neither of the other two layers in the emulsion is cotoured 
in the positive transparency while the cyan dye-layer is heavily 
coloured. 

Thus a simple method of objeetive assessment of faithfulness of 
colour reproduction by Kodachrome film would be one which would 
allow the photo-sensitive reaetion of each dye-layer in the emulsion 
to be examined independently. Inaccurate colour balance in the 
transparency due to abnormal behaviour of any dye layer resulting 
from incorrect illumination, or other reason, eould thus be simply 
detected and the appropriate mental eompensation made during 
interpretation. 


1 Additional copies of the plate may be obtained from the Western Australian 
Museum. 


A simple colour-eontrol card can be made (see accompanying 
plate*) to enable the behaviour of the individual dyc-layers to be 
objectively assessed. Three coloured squares which match the satu- 
rated colours of the individual dye-layers are mounted together on a 
eard. In addition to these, a white square is used to give a fourth 
“colour” control. A centimetre seale may also be conveniently in- 
cluded on the card. 


THE USE OF THE COLOUR-CONTROL CARD 


The colour-eontrol card is included in eaeh photograph for which 
colour assessment is desired. After the transpareney is returned 
from processing, and at any time thereafter, the eolours of the 
aetual card are matched with those of the viewed image of it. It is 
important to note that the transpareney should be vicwed by fil- 
tered tungsten light, while the eolour-control card must be viewed 
by natural daylight; in practice it. is found that it is simplest to use 
a table viewer to examine the transparency, and the eolour-control 
eard can be held alongside it in daylight. Comparison of the coloured 
sections and their images allows the behaviour of the three dye- 
layers to be examined while the presence of excess ultra-violet or 
eoloured light can be most simply detected by any deviation from 
“whiteness” in the white square. 
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cm. 
COLOUR-CONTROL. CARD 
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One major preeaution must be taken in the use of the colour- 
control card. The dycs used in the card will probably themselves 
fade in bright light and in time. However, unlike biological records, 
thesc cards can be replaced. The user should merely protect his card 
as far as possible and compare it at intervals with a fresh card to 
ensure that the colours have remained unaltered. 

AUTHOR'S NOTE 

Naturalists may encounter some difficulty in obtaining supplies 
of paper of the correet colours. Kodak Ltd. of London, manufacture 
sets of colour separation guides which contain a strip of “colour 
patches” which include the three colours cyan, magenta and yellow. 
Unfortunately, six other coloured squares are included in the patches 
and for the purposes outlined in the paper the strip is unnccessarily 
bulky. Further, the colour separation guides inelude register marks 
and a grey scale which makes the set unneeessarily cxpensive. How- 
evcr, it appears that the separation guide remains the most satisfac- 
tory source of standard coloured squarcs for use in the technique I 
have deseribed. 


ACKNOWLEDGMENTS 


The author wishes to acknowlcdge his indebtedness to Mr. E. 
Parlato of Kodak’s Perth Office, for discussing the matter of colour 
control, obtaining the colourcd materials which were used in the card 
deseribed in this paper and eritically reading the manuscript. 


REFERENCES 


EVANS, R. M., W. T. HANSON, JR., and W. L. BREWER. 1953. 
Principles of Color Photography. John Wiley & Sons, New York, 
709 pp. 


KODAK. 1950. Color as seen and photographed, Kodak Color Hand- 
book. Eastman Kodak Co., Rochester, New York, 68 pp. 


ANNOTATED FLORA OF ROTTNEST ISLAND, 
WESTERN AUSTRALIA 


By G. M. STORR, Zoology Department, University of Western 
Australia. 


Since February 1955 the writer has been working on various 
aspects of nutrition in the Quokkas (Setonix brachyurus) of Rott- 
nest Island. A large part of the field work in the first two years 
was spent in cxamining the vegetation for cvidenec of Quokka graz- 
ing. Field-notes were transferred to eards, including one for each 
plant species, on which were recorded the date and locality of ob- 
servations, the intensity of grazing and the growth stage of the plant. 
Although these data were gathered primarily for an understanding 
of the Quokka’s cconomy, they also provide a basis for a flora of 
Rottnest. 

In the following systematic list, bricf notes have been extracted 
from the eards concerning the habit, distribution, abundance, palat- 
ability, ete., of cach species. Exotic spceics are prefixed with an 
asterisk. 
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